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[;|y§S!g] 20 S 29,000 S 

[3*&*3S1 2 S 2,000 §! 

0 2 0 

[£JAH!?g] 19 m 717,000 £! 

[mm 748,000 S! 

[ij^AiW] 1. Q2fAi-aAHA1(Ee)_1S -. 
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£ &x\ei\ ^li^ofl 7 i°s, 14 -S-Afl^Tflfe ^2}-^ Cflsfl 

?1^-JE7> ^ <&zJ #3.^ Ifs^ ^sJ-^-g- 3-^3 71313 <3p} (Chemical 

Mechanical Polishing; <WCMP"Bf 4! DO ^ell- <>l-8-*H ^Hnfia. ^Sj-^ ^ 
€£^8- ^3^5.^1, (landing plug poly)* ^ & 

^ ^7>Sl ^flS «o v ^°fl ^rtb 3H4. 

°l$r ^ ^3^8r sfle] (peri) "S^H flS-sK] wfl^ol i^#sl^ 
^ ^ ^ 31 ^> (miss-align)* ^A^lJL, £);E.eKl tifl^2f 

i^E. ^ (storage node contact )*H (bridge)^ 

£ 2f 
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*}:5-z\] ±*}2] {Method of Forming Semiconductor Device} 

[51^ 

£. la vfl*] £ lgfe ^aV^^I «o v ^^ CMP ^^SLS. T&S.Sft ^lS^Rr «o Vl ^* 

£ 2a vfl^l £ 2ffe £ ^r^^l ^131- °l-§-tr CMP ^^-S. aflS 
U-^-i: S^ltr 7fl€f3E.. 

1, 111 : ^ = 2r^l 3, 113 : ^p}^^ £^ 

5, 115 : i*H 0 l*l *t 7, 117 : 

9, 119 : 11, 121 : #e1n 

123 : ^7}4 

^] 

<s> £ te^fl XlSU-'gofl ^ ^lil, ^.cf ^Ml*|-?flfe- tfl^fl 

^Sl7\ ^ i^-*Rr #S^-g- 7l7fl3 <£n> (Chemical 

Mechanical Polishing; <>]*} "CMP'H} #33* °l-g-*H ^=^3. ^^-^ £ 
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^ &°1 *k9*^-& ^l^th^S.^ , <£s\&\ (landing plug poly;°l^> "LPP"^ 

<9> ^*fl tiV£^l ^7}^ *Hl5h ^ Jl^^Sj-l- «V£;*ll M <ffl*l 

iEi , WIS (bit-line) ^ 7fl5fl^lB-i (capacitor) -§-§: ^tr ^r* 

^71^ O.S ^ ^ WflAl ^4 WflAl-i- ^#<5>7l ^ ^ 

<10> f^Sfl^ £ ^z}- ^ 7l#S #7l ^ ^^g- ^*l*Hr ^ 

<n> #7]ty «1S el-oijq. 7fl^AlE-ll- ^^«V7l * (contact 

hole) fl*H nlel LPP» f^tb ^, ^llr «fl , *Hli|S. i^H^Space) 

<12> ^, ^Efl aj-^ o.^ #71 LPP» D#^r nfl, CMP ^ #7lHH ^sflsl <^ilH<y ^ 
&i ell- ^>-g-^ (cell) <3^*r (peri) <3^2l ^sj-^l <£v\ ^£7> 

<13> oj^} #71 #BflSl 5=^41 3?1«H ^M1§1 -g^^Sl, S>3E*I| 

<w> £ i a o]l sa]^ go) aV^l 7lt ^r, ^Bl^ 7m #^1 (l)-g- # 

zj-*VJL, zl #Jf<*|) ^sj-av (3)» tl (1500 -3200 A) ^1 ^# 
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^-SL^i (A-A') #€*H £ ^ 5U^. 

<i5> #7] ^ = ^ ^ * ^sfM^ nv (5)^- f^U, n ^HMl ^S}-^* o] 

^ Q<&% (7)^- t2 (5000-8000A) ^1 #3" & -f , ^ 

5)- 

<16> £ Ico]]^ S.X\^V ti}<2}- ^o] ^-7] £ ^cgn}- (7)0} ^ <^<^c]] 

(landing plug contact) 0 ]-§-s:><^ ^ ^^*>^, ^^^^l 4 

Ho] t#£l7l nfl£-ofl sflig ^Uf<^ ^^.nV ^n^a. (3)^1 t3 (1000-2500A) 

^ (tl>t3). 

<i7> # 7 i %<&*t (7) ^ofl 4?]s3i#7] 

^1 iLtf °J=£ t 4 (4500~7500A)^ ^Ml* 7>^cf (t2>t4). 
<18> o]^ ^-^6\] o^j-o} ^bm s-o] t§s§s)7] Q-B: <^ ( a )^ ^ ^^*> 

7l %Q (b)°l ^7l±r ?A^r 51 ldofl^ ^ (B-B ' ) 

<19> £ le^l tij-Sf ^o] ^-71 ^ZL-g- * #Jfofl # (9)* 

n fl, ^-7] ( a ) ^-71 (b) <?1*H, -Msl^ # (9) t5 (1000- 

2000A) ^ 7^711 

<20> ZL ^, #S]Z1 (ll)-I- %^f>\7] ^7] ^S}^ ^ ( 9 ) ( ^o^^ 

% (7) ^ H^- # (3)-8: ojufl ^slfe ^Itt t6 (2200 

-3200 A) nfl 
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-§- £3b)« °l-8-3: ^7] (li)l- 

<22> Aj. 7 i ^til^ol AVsl-nl-g- ^e)^ 1-5. o]^ (colloidal) (fumed) -^e)?} 

(Si0 2 ) ^^i4 (AI2O3) ^4^11- Xf-*Hr pH 2-12^ CMP-g- ^ 

<23> n.^, °H -£ lg°fl ^<>1 *I|b] <3<^ #Jffe # OH 

#31<>IH CMP ^=15.3., ^Tfl c^d].^ ^nv o>q&(- ( 

<24> ojE^ -£-^£r ^ 3! (miss-align)* IHW^, 

$1 = 5}oi wfl^ozf i^£L ^ (storage node contact; °]*r "SNC"e} W) ^1 

J±5}*1 (bridge)* *§^«H ¥^ ^M^, tiV^ ^%^r ^Aj^Cf. 

S 7>^1^ ^7>#^ 5L^*Rr ^Sr^--§- CMP ol-g-is]- <^n> ^7jo s o>^*v 

<26> ^-71 ^o)]A^ 

<27> ^l* ^o)| ^c^oio. t^j; 
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<29> ^-71 £|J= E±<Q sflig &^6\) ^5)-^. ^^ojA-ll- ^ ^ *}±r #31; 

<30> ^-71 flE. 5}-o} szfl^d ^-«-ol] ^3}.^ ^<£^ 

<31> %-7\ Q<$&-& 7)&o] ^ nfl *>*1 ^*Kr #31 ! 

<32> ^-71 ^-ejl-ol ?§^Q %7\ ^ofl cflsfl *§^-5}^ % 

^ (R(4-n)H n N + X-; °M 0-3)* 5L^}^ ^Sj-^-g- CMP Aj- 7 j 
£of±3 ^s}-5|o] ufl 7}^ ^7} % ^ tfltjfl CMP 

^A"|^ ig^M. S.^}^ ^7>S1 ^ U o V ^* 

<34> ^1-71 ^S^* °l-g-*H ^*Kr *M W>^3l^>Cf. 

<35> Aj. 7 l AVsj-^-^l tfl*fl ^ 7>^m ^H-^ (R( 4 -n)H n N + X "I °1 nfl n 

£ 0~3) (33)3 R^r 10-50, 4^*>7fl^ 10-203 HL^r 

£ ZL#<y ^Jo] w>^^H, ^7} o)^^ se^ 3^ *r 7fl 

<36> sl^v, ^-71 <^2J <y-s^ <§3 ^-oi^-o] x--cr cr, Br- hl^ r4 ^ ^-5.3] <^i^ 

oiq-, COs 2 ', P0 4 3 " ^ S0 4 2 ~3 4 ^r^W. 

<37> Aj. 7 ) <y-Z| ^ o. s.^ f iC-H^oll^^Dll^o^- H^folc 

(dodecylethyldimethylammonium bromide), -ir^S ^^3.^- w.S.^V^lS. 
(oleyltriethylammonium bromide) ^ dl ^ i^H H 5.^-^^:21] o] e 

(didecyldimethylammonium phosphate)^°l Sl^-H , Wr^^l^ ^lil^Dlli^ # 
S-5]-ol 2= (cetyltr i methyl ammonium chloride)-!- ^l-g-tr^-. 
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<38> h^V, #7] QS.^ %■ f^ofl tfl«(| 0.01-10 wt%. «>^*>7fl^- 

0.01-1 wt% S^tf. 

<39> <#<>l£r 7}^lEl -§-^i^> 7>^1^ 

4 A o v ^ § ^ ^ #eizi ^ CMP ^ *H a>^- 

<4o> oiej^. ^iq-s., 1-sIzlI- ^*Rr ^°1 4^1 £ ^sl-^ 

<4i> #71 #5^-8- ^ele] i^fe -g-tfe fHt^ 21^ ^>-§-^ ( 

<^M1tt W^q- 50~300nm^ <y7> H7l# 7>*l^r i£i=. ^ 

7>» i^-^cf. ojnfl, #71 tf^l^r * f^*)] 10-30 wt% S^JI, ^Sl7l- 

^s-iBl # f^l 1-2 wt% 3M «V^^>4. 

< 42 > se^t, #7l ^elBjfe P H 2-7^ ^elM- pH 8-12^1 ^7l^ ^&|5l# 32. ^f- 

<43> ol§> M. ^ #^1§1 ^^^j-d-. 

< 44 > ^7^, 5. 2a*lH 5.*}*}: £<>1 ^r£^l ^, ^sl^ 7^ #-*f<Hl ^JE.bJ-<?1 
(111)^- ^^*>al, ZL #-f-<Hl alSH- 5}E p }i3 (113)1- t7 (1500-3000A) ^1 
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<45> olnfl, ^-71 ^^o] (lll)^r ^5^, €^ (W) , 

Me}o)= (WN)> e^^i ^^a|-o]£l (ffSi x ), e}eBt ^a}o]j= (TiSi x ) ^>-§- 

<46> ^, TflojE A^ul-o)] tflSfl J7 A} EMU)!- A} <#$. yg ± (CC1 4 )^ (Cl 2 ) 

^4 (chlorine) 7>^# iiS A>-g-^ #£f^> ^ ^^0.5. ^eKl 

<47> ^-71 ^)S.e^«y sfl^ ^ ^ s^oii TEOS (Tetraethoxysilicate glass) iE^b 

^311 (si lane (SiH 4 )-base oxide)^: LP ^ 7]^ (Low-Pressure 

CVD)^S ^ ^ ^z|*>^ ^sK v (115)# ^*Vi=f. 

< 48 > ZLS^Jl, #7l ^-EL5}<y sflEi aJ-^I BPSG (borophosphosi 1 icate glass), PSG 
(phosphosi 1 icate glass), FSG (fluorosi 1 icate glass), PE-TEOS (plasma enhanced 
tetraethoxysilicate glass), PE-SiH4 (plasma enhanced-si lane) , HDP USG (high 
density plasma undoped silicate glass), HDP PSG (high density plasma 
phosphosi 1 icate glass) 2.b APL (atomic planar izat ion layer) -^-a>o] ^. 



^5K v -§- t8 ^1 (5000-8000 A )^-§- H.<£^ (117)^- ^^tr ^, ^ 



<49> s. 2b°fl £*ltr ^-ol ^7) Q €<a^- (117)^ i| <*j<2^1 

"fiat c,]^-*]. aiz)- ^^o_s -te-i^-g- ^^*r4. 
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<50> s& 7 ) #&|ZL-g- ^ $-3*M ^zj- ^£ cflt!: ^d^wl7> ^ 

C 2 F 6 iE^r C 3 F 8 , w}^ 1 *Mlfc C 4 F 8 iif °l-g-$ ^f7l^l (self -aligned 

contact; SAC) ^-£-5. 
<51> ojufl, # 7 j ^ <£)Zf ^HH, ^Hef<y Sfl^o] i^#£]7l nfl 

^^1 ^flU A o Vj f^ ^S)-^ (113)7} t9 (1000-2500A) ^MlS. zj-^W (t7> 

t9). 

<52> g:^ %.7^ £<&^ (n7) crf A ] 4 V 7 ] ^d\] o]*fl o^ja ^ ^.cf 

^ tlO (4500 -7500 A )£] 7>^]cf (t8>tl0). 

<53> t= 2 C oil 4^ 7 ^°1 #7] l-^ZL-g- I" %■ (119)# 

^lTlt!- cj^>s. °1«H, % (119) til U000~2000A)£] 

* 7>^14. 

<54> av 7 ) a (119)^: ^ (SiH 4 ) JEfe c]^]^ (Si 2 H 6 ) iit oj-g-tb ^ 

H^r ^Bl ^^sl^ ^ol y>HJ-3i^>c}. 

<55> ZL^JI, #&|ZL (121)» ^7} ^3E^ % (119), #7> 

n (117) ^ 5}Hp}iH *J5^ (113)# °H ^T^^r tl2 
(2200~3200A)<^l^«a *J-tf . 

<56> E 2d ^ £ 2e«11 S-^ltb w>sf £o] (121)1- ^-^*>7l j}£4ia 
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<57> Olnfl, <gp} Sflc^ Sj-H. = * A>-§-^ ^O] H>^-3]^ > ^-71 CMP S^^r 

<£3 2-6 psi ^ 300-700 rpm°lH ^^^-c}. 

<58> ns^, 5. 2fo]} £A]tl a}^ ^-ol ^z]=L7\ ^MS. tl3 (1000~2000A)^ 

nMll- 7>^1^ ^5^- *H u-o} ^o.H.S, ^ ^ 

<60> ^la^l 1. 

<6i> <£*MlS #SoliH^7}!- 20 wt% £ts}!L 5^ ^«>^ < y ^^--8- 99 

^>^2}- € °-} 30^- ^ c| JS^H tfl*|) 

<62> ^l^afl 2. 

<63> <S D >^1S ^b]?}* 20 wt% S^>Ji 9X$r ^^91 ^2^-8- ^e-isl 90 wt%°fl 

^1- 8 wt% -£^3: ^, «&3J3|- € nfl^H 30^ ^«?> ^ HI^H #5^1 

<64> ^2:^1 3. 

<65> <3 n >*ll3. <£^tj] 10 wt% flfe ^^-^^ ^VsJ-^-g- ^eie] 90 wt% c >fl ^ 

Cll^nfll^JS.^- i>,3flol E 5 wt %# -§-^^1 JUtiV^l-^A^ ^7^>JL, oj^s. 5 
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wt% ^, ^sj- ^ nfl^l ^ 30-£ ^ m«V<5H t^l^fl JH 

<66> A1AH] 1. a. MVr^oj ^gjgjj- 

<67> ^>7l ^12:^1 loll^ ^Z]?) 2^#-§- 3 psi 

^ 600 rpm f^> ^<^^] tflsfl CMP ^-8: ^l*rS^. 

<68> ^>7l CMP ^ 211 B] ^j=eKl -tfJfofl 1000 ~2000 A ^25)-^- 

<69> SM<4 2. ^ g^a. <^^H- ol-^-?V gn> 

<70> Aj- 7 | ^ofl 2 ofl^ a. i£^cq °l-g-^>^ ^ 3 psi 

^ Eflol^- 600 rpm <*IM ^<3*H cflsfl CMP ^1*}^. 

<7i> #7l CMP ^ ^Ml^ 31 el ^-l^er^l -tf^l 1000 -2000 A ^> 

<72> 3. ^- £^ #e^» ol-fi-tt <^P> 

<73> ^^.^ 3ofl>| ^oj^l a- fl^s] S^l-^: ol-g-^cx^ <£t-} 3 ps i 

^ s]^^r 600 rpm <>1H ^ti^Ml t|]S|] CMP ^^^r ^1^4. 

<74> ^-7] CMP ^ ^h. °§e=j-£| ^-=Bf<?l >$H-<*I) 1000~2000A^1^ ^S|-bv ^> 

JL31-] 

<?5> oi^jA-i Hvsq. ^-o], _a 5)1^ <3<^HH ^ = e}<y ^ ufl^d 
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i] 

#7l -rl — Hf^l 3fli£ ^<Hl ^s)-^ i*fl°H3- 3#S}£- #711; 

#7l 7]%o] tf € nfl *}*1 ^z}*H -^*-8r ^#*Rr #31; 

#7l ^9^^ #^1 cfl«fl #-8: ^*Hr #7)1; * 

-M, <3*M1 31 #3-*H tflsfl alSlSj-SS 7}*m M 

^ (R( 4 -n)H n N + X-; oH n^: 0-3)* ^*Kr #3*^-8- CMP ^2l» °l-8-*M #7l 
JELPl-^a. ^sKH ^€ «fl ?>*1 #71 ^2]^r % ^ #?I <M CMP ^ 

2] 

*a i %hi sa^H, 

#7l <^Ml^r 50-300 nm^l ^7} 3.711- 7>^^ (colloidal) SE^r # = 

(fumed) (SiC^ ^ ^SLS. *}±= ^ . 

[^t 1 * 31 

*n i %hi sa^n, 

#7l ^n>^]^ (A1 2 0 3 )<?1 3* ^r^SLsL S}^ *Y5L%] ^# . 
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*n i sa©H, 

5] 

*ll 4 5d<^, 

^-71 W^-g- S^#^r pH 8~12^ ^-fr ^ o_5. «KE*fl ^ # 

[^^8- 6] 

^ 1 ^ 5a°H, 

A oM R^r ^-i^r 10~50^| ^4fl^ i^Rr ?A=r -i^JlS. *>^r 

[%^^ 7] 

6 *M 91°]*}, 

$7} R-8: ^4i^r 10-20^ 3] ifl ^ifl^ X^Rr ^-2.5. *Rr 

8] 
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9] 

*)] l sa<H-M . 

#7i x-fe cr, Br, r, co 3 2 -, po 4 3 ^ so 4 2 -s ^l^-^^l 

10] 

*ii i sa^i, 

(dodecylethyldimethylammonium bromide), -8: 31 ^ S^l *i ^S.^ «-S.^>°lH. 
(oleyltriethylammonium bromide), A °fl li^S.^ S^MS. 

(didecyldimethylammonium phosphate) ^ ^lim^pfligo^g.^- ^se^ol c 
(cetyltrimethylammonium chloride)^, ^l^-^^l ^S-^Ei 7 A% 

[^t 1 * 11] 

^ 1 %H1 5^1, 

#71 ^-^ ^eisl # cfl^n 0.01-10 wt%S i^-sl^ ^-fi- ^ 

«>£^1 ^>^1 « 0 V^. 

121- 

*ll 11 5a°H, 

#71 <&5L>w <*£r ^Si£l # ^^1 tfl^fl 0.01-1 wt%3- 5.^-5)^ ^-8: 
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13] 

*n i %hi 

<#7) ^^ef-ol-g: £3g ^E)^, ^2^, fig (W), M-ojE^olc 

(WN), fig ^)e)A>o-|j= (wSi x ) ^ e]e}-^- ^^Aj-ojc (TiSi x )S ^l^M*] ^O-S-M 

[^D- 14] 

^ 1 5&°H, 

^"71 ^E^J 2fl Af<g^ (CC1 4 ) £fe ^ (Cl 2 ) 7}if oj-g-^ ^zj- 

[^T 1 ^ 15] 

*ii 1 5a°H, 

-#7l TEOS (Tetraethoxysilicate glass) lE^ -gfMII (silane 

(SiH 4 )-base oxide)^-S ^^Hr ^ ^^.S. S}^ «VE*ll ^ ^ . 

16] 

*fl l *<H1 

BPSG (borophosphosilicate glass), PSG (phosphosi 1 icate 
glass), FSG (fluorosi 1 icate glass), PE-TE0S (plasma enhanced tetraethoxysilicate 
glass), PE-SiH4 (plasma enhanced-si lane) , HDP USG (high density plasma undoped 
silicate glass), HDP PSG (high density plasma phosphosi 1 icate glass) 3l APL 
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(atomic planarization layer) ^0]=^. o^o^ ^he] °l-§-*H 

[^T 2 -^ 17] 

*fl 1 ^Hl SZ^^i, 

^"71 ^*Rr C 2 F 6) C 3 F 8 SE-fe- C 4 F 8 °l-g-*H ^3)3 

18] 

*ll 1 5^^, 

^-71 ^ (SiH 4 ) 2L^r (Si 2 H 6 ) °l-g-*Rr £^ ^el^ 

[^^& 19] 

*ll 1 $1^, 

A oM CMP ^3}£ 5flH.# A>-g-^^ ^a]^ 51 ^SLS. aliE^l 

3 ^ H o^. 
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